Sodium pump failure in hypoxia and reoxygenation.
Sodium pump measurements have not been previously documented in the intact heart close to the onset of irreversible injury in hypoxia and reoxygenation. In the present experiments, Rb+ uptake was measured in the presence and absence of ouabain in Langendorff-perfused rat hearts. In the presence of ouabain, Rb+ uptake was increased after 10 min hypoxia (P < 0.05 vs. controls), but not after 30 min hypoxia, suggesting transient activation of a passive pathway such as the ATP-sensitive K+ channels. Passive Rb+ uptake was normal during post-hypoxic reoxygenation. Active Rb+ uptake was reduced after 30 min hypoxia, increased on reoxygenation after 10 min hypoxia, and failed to recover on reoxygenation after 30 min hypoxia (P < 0.001, P < 0.05 and P < 0.001, respectively, vs. controls). Sodium pump failure may lead to calcium overload through sodium-calcium exchange, and may be a decisive influence in post-hypoxic reoxygenation injury.